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Definition

Chronic pancreatitis can present with enlargement and
mass-formation of the pancreatic head, mimicking virtu-
ally all symptoms of a malignant pancreatic head tumor
and confronting the clinician with significant diagnostic
and therapeutic challenges. This phenomenon has been
termed the “inflammatory (pseudo) tumor” [1], “tumor-
forming chronic pancreatitis” [2], and other. For the pur-
pose of this article, we will use the term inflammatory
pancreatic head mass (IPHM).

From a pathophysiological point of view, IPHM is
thought to result from recurrent acute and chronic
inflammation of the pancreatic parenchyma, but at the
same time to perpetuate disease progression as a “pace-
maker” by causing main pancreatic duct (MPD) obstruc-
tion leading to chronic ductal hypertension [3]. There is
no generally accepted definition of IPHM, but the fol-
lowing criteria may be applied: presence of an abnor-
mally enlarged pancreatic head, often accompanied by
pancreatic calcifications, MPD dilatation, and irregulari-
ties and atrophy of the pancreatic parenchyma to the left
of the mesentericoportal axis [4—6] (Figs 51.1 and 51.2).

Incidence

The concept of the IPHM as a pacemaker of chronic pan-
creatitis has been established by Beger et al. [3] and fol-
lowed mainly by European surgeons. The incidence of
IPHM in surgical patients is in the range of 85%; how-
ever, exact figures have rarely been reported in
detail [5,7]. The average size of the pancreatic head has
been shown to be significantly larger in a study compar-
ing German (median 4.5cm) and North American
(median 2.6 cm) patients undergoing surgery for chronic

pancreatitis [5]. The significance of this finding lies in
the fact that it explains regional differences in operative
procedures used to treat chronic pancreatitis; however,
the underlying cause is not clear. Reasons might be a pat-
tern of clinical transfer of the patient from the gastroen-
terologist to the surgeon, genetic differences, or different
risk factors for the development of chronic pancreatitis.

Symptoms, Pathophysiology, and
Clinical Problems

An IPHM can cause many clinical symptoms and com-
plications, which in principle constitute the classical
complications of chronic pancreatitis. Differential
diagnosis and decision-making may be complicated as
virtually all of these symptoms can also be caused by
pancreatic head cancer.

One of the most frequently reported symptoms is
pain [4,7]. Typically, the pain maximum is located to the
epigastric area and may radiate to the flanks and back. In
some cases, however, back pain may be the primary com-
plaint. The pain can be episodic or continuous, with sud-
den exacerbations of variable frequency from daily to
once in several months, often triggered by alcohol or
food intake. Signs of acute pancreatitis like elevation of
serum amylase or lipase and edematous swelling of the
pancreatic head are often found associated with severe
acute pain attacks, but may as well be missing, especially
with longer duration of disease. In line with this, there is
good evidence from histopathological and experimental
studies that pancreatic pain is not only caused by acute
inflammation but also from chronic neuropathy of vis-
ceral nerves in the pancreas [8]. Importantly about
50-90% of patients will not become pain-free even
10 years after disease onset [9].
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Figure 51.1 Inflammatory pancreatic head mass. Computed
tomography showing a large inflammatory pancreatic head mass
in a patient with chronic pancreatitis, with typical diffuse
pancreatic calcifications and a large pseudocyst in the pancreatic
head.

Figure 51.2 Impacted stent in the irregular and scarified main
pancreatic duct. Prolonged interventional treatment leading to
nonremovable stents in the pancreatic duct with marked
pancreatic duct irregularities and narrowing.

Episodes of acute pancreatitis can lead to the develop-
ment of pancreatic pseudocysts or walled-off necrosis
(WON, Fig. 51.3) [10], with secondary complications like
superinfection, pseudoaneurysm, hemorrhage, com-
pression of the duodenum or bile duct, internal pancre-
atic fistula, and pancreatic ascites.

Biliary stricture is reported in up to 35% of patients [6],
leading to jaundice and recurrent cholangitis. Of note,
subclinical common bile duct (CBD) narrowing can be
aggravated to frank obstruction by acute edematous
swelling of the pancreatic head during episodes of acute

Clinical Workup and Differential Diagnosis

Figure 51.3 Walled-off necrosis. Magnetic resonance imaging
depicting an inflammatory pancreatic head mass with walled-off
necrosis which developed after an episode of acute pancreatitis in
a patient with chronic pancreatitis. External interventional
drainage.

pancreatitis. Maldigestion and absorption with steator-
rhea, coagulopathy, and malnutrition occurs as a result
of persistent cholestasis. Duodenal stenosis is found in
about 10% of patients [6], resulting in gastric dilatation,
postprandial bloating and vomiting, anorexia and mal-
nutrition. Malnutrition may be exaggerated by pancre-
atic exocrine insufficiency. Loss of endocrine function
typically occurs later and will affect around 80% of
patients [9]. Stenosis and finally thrombotic occlusion of
the mesentericoportal vessels is usually a late complica-
tion. Occlusion of the splenic vein results in left-sided
portal hypertension with development of gastric fundal
varices and splenomegaly. As complete occlusion of the
portal vein usually develops gradually, extensive collater-
als develop around the pancreatic head, a phenomenon
called cavernous transformation [6]. Patients suffering
from chronic pancreatitis have a 10-fold elevated risk of
about 3% to develop pancreatic cancer [9].

Clinical Workup and Differential
Diagnosis

The most important differential diagnoses are pancre-
atic head cancer and autoimmune pancreatitis. Careful
clinical history-taking can yield important hints. Long-
standing complaints or recurrent attacks over a period of
years rather than months, accompanied by signs of
chronic malnutrition points toward benign IPHM,
whereas clinical deterioration over weeks to months
with weight loss or new-onset diabetes mellitus are sug-
gestive of malignancy. Jaundice can occur with IPHM
but should always prompt efforts to rule out malignancy.
Associated autoimmune disease points to autoimmune
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pancreatitis [11]. Laboratory workup should include
serum amylase and lipase activity and carbohydrate anti-
gen 19-9 (CA19-9), as elevated serum enzyme activity
indicates an episode of acute pancreatitis, whereas
marked elevation of the tumor marker in absence of
acute pancreatitis is suggestive of malignancy. Sensitivity
and specificity of CA19-9 for discrimination of chronic
pancreatitis from PDAC were reported as 84% and
75% [12]. Serum immunoglobulin G4 (IgG4) can be
increased in autoimmune pancreatitis [13]. Because of
the risk of tumor spillage and lack of therapeutic conse-
quences, tissue biopsy is not recommended when resect-
able malignancy is suspected.

Cross-sectional imaging by contrast-enhanced com-
puted tomography (CECT) or magnetic resonance imag-
ing (MRI) is mandatory. In IPHM, the pancreatic head is
enlarged with loss of the lobular parenchymal architec-
ture, calcifications, and narrowing of the pancreatic duct
(Fig. 51.1). There can be mass-forming lesions in the
pancreatic head virtually indistinguishable from pancre-
atic cancer. Upstream MPD dilatation is often absent in
autoimmune pancreatitis [11]. Accuracy of modern
cross-sectional imaging for differentiation of IPHM and
pancreatic cancer has been reported in the range of
90% [14]. Magnetic resonance cholangiopancreato-
graphy can be a valid substitute for invasive endoscopic
retrograde cholangiopancreatography (ERCP) to assess
configuration of the biliary tree and MPD (Fig. 51.2). In
view of eventual surgical intervention, it is of paramount
importance to assess mesentericoportal vein status and
signs of portal hypertension.

Treatment

Asymptomatic IPHM virtually does not exist; however,
symptom-free periods of weeks to months are common.
Indications for invasive treatment are persistent pain or
dependence on analgesics, recurrent acute pancreatitis,
obstructive cholestasis, gastric outlet obstruction, devel-
opment of persistent large or symptomatic pancreatic
pseudocysts or walled-off pancreatic necrosis (WON),
and suspicion of malignancy. Conservative management
is chosen in case of inoperability or as a strategy to avoid
operative treatment during a period of recovery, either
after an episode of acute pancreatitis or as a bridge to
operation.

Medical therapy consists of pain control and eventual
substitution of pancreatic enzymes and insulin. It must
be stressed that clinical remission of symptoms can be
achieved by cessation of alcohol consumption in alcohol-
induced chronic pancreatitis. Furthermore, the role of
tobacco smoke as a causal agent has recently been recog-
nized [15]. At least initially, surveillance of a pancreatic

head mass by cross-sectional imaging should be per-
formed every 3 to 6 months to rule out malignancy.
Endoscopic stenting of the MPD can be effective to
induce remission of pancreatic cysts, pancreatic fistula as
well as pain by decompression of the MPD. However, ran-
domized trials have shown that surgical treatment pro-
vides more effective and durable pain control [16—18] and
has been included in international guidelines [19,20]. For
example, patients with obstructive chronic pancreatitis,
who recently started opioid treatment (no longer than
6 months) were randomized to either early surgical drain-
age (by a lateral pancreaticojejunostomy or duodenum-
preserving pancreatic head resection) or endoscopic
drainage (stent, lithotripsy) within 6 weeks of randomiza-
tion. Izbicki pain score [21] was significantly lower in
patients treated with surgery than with endoscopic inter-
vention [18]. In addition, the Izbicki pain score was found
to be able to identify those patients who benefit most
from surgery [21]. Another disadvantage of endoscopic
therapy is the necessity of regular stent exchange every 3
to 6 months to prevent cholangitis and tissue overgrowth;
however, while efficacy is similar between plastic stents
and metal stents, reintervention is lower in fully covered
self-expanding metal stents as shown in a recent rand-
omized controlled trial for benign biliary strictures due to
chronic pancreatitis [22]. When a stent cannot be removed
due to incrustation or migration, surgical intervention is
needed (Fig. 51.1). Stenting of the CBD for obstructive
jaundice is only a short-term option as remission of CBD
obstruction can only be expected in cases of acute edema-
tous swelling of the IPHM in acute pancreatitis.
Operative therapy can be divided into drainage proce-
dures and those procedures that involve resecting a part
of the pancreas. While drainage procedures aim at decom-
pression of the MPD by pancreatojejunostomy, removal
of the IPHM is the goal of resectional procedures, which
can be combined with MPD drainage. On surgical explo-
ration, the IPHM is usually found to be heavily indurated,
and the inflammatory fibrotic process may extend into the
peripancreatic tissues causing heavy adhesions to the
organs in vicinity, like the retropancreatic blood vessels,
duodenum, and hepatoduodenal ligament. These condi-
tions render operative procedures involving the pancre-
atic head very challenging and in rare cases even
technically impossible, especially when associated mesen-
tericoportal hypertension leads to diffuse bleeding.
Radical pancreatoduodenectomy (PD) with (Longmire-
Traverso [23]) or without (Kausch-Whipple [24,25]) pres-
ervation of the pylorus is the procedure of choice when
malignancy is suspected and offers very good long-term
pain control in chronic pancreatitis. For the IPHM,
duodenum-preserving pancreatic head resection (DPPHR)
was developed by Beger and colleagues [3]. In the Frey
modification [26], pancreatic parenchyma is spared by
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excoriation of the IPHM without transsection at the pan-
creatic neck, and laterolateral pancreatojejunostomy
ensures adequate MPD decompression. In the Hamburg
modification of DPPHR [6], drainage of the MPD is fur-
ther optimized by a V-shaped excision along the MPD.
Randomized trials have shown reduced perioperative and
short-term morbidity in DPPHR compared to PD with
comparable long-term results [6]; however, long-term
quality of life and serious adverse events after 24 months
were equal between PD and DPPHR [27]. Equality in this
context clearly speaks for duodenum-preserving proce-
dures as organ preservation should be in the focus of every
surgeon whenever possible. Equality was also reported for
Beger versus Frey procedures [28,29] and so far no rand-
omized trial has involved other DPPHR modifications.

Pure MPD drainage procedures like the Puestow-
Gillesby [30] (pancreatic left resection with splenectomy
and laterolateral pancreatojejunostomy), Partington-
Rochelle [31] (laterolateral pancreatojejunostomy) or
Izbicki [32] (longitudinal V-shaped excision and laterolat-
eral pancreatojejunostomy) operations do not remove the
IPHM. MPD drainage in unselected patients only achieved
50-65% permanent pain control [6], which is inferior to
that of pancreatic head resection with 75-95% [33-45].
Although no randomized trial has compared drainage
versus resection procedures, drainage procedures are
therefore reserved for patients without IPHM.

However, in case of mesentericoportal vein occlusion
with portal hypertension and cavernous transformation,
pancreatic head resection becomes impossible and ther-
apy is limited to operative or endoscopic MPD drainage.
Preoperative recanalization of the portal vein can be per-
formed in selected patients with short-segment portal
vein occlusion [46]. Gastroenterostomy and hepaticoje-
junostomy are measures of last choice for biliary or duo-
denal obstruction.

Adequate timing is an important aspect in the manage-
ment of patients with IPHM. Maximum duration of a trial
of nonoperative management of IPHM should be 6 months,
as optimal operative treatment usually becomes impossible
in an advanced stage. In the presence of mesentericoportal
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